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BACKGROUND OF THE INVENTION 
Field of the Invention 

5 This invention relates to disubstituted N-aralkyl piperidine derivatives useful as antipsychotic agents and 
pharmaceutical compositions containing them. Furthermore, this invention relates to methods of using these 
compounds in the treatment of physiological or drug induced psychosis or dyskinesia in a mammal. 



Prior Art 



10 



U.S. Patent 4,876,262 (Oinuma et al.) describes antiarrhythmic agents having the formula: 



15 



20 




(CH2) h ^ 



25 



wherein: 
R 1 
R 2 
R 3 
X 



30 



35 



is lower alkyl or tolyl; 
is H, hydroxyl, lower aikoxy or lower alkyi; 
is H, lower alkyl, lower alkenyl, cycloalkyl or cycloalkylalkyl, 
is -CO-, -CH 2 - or -CHOH-; 
g and h independently are 1-3, with the proviso that g + h is 3 or 4; and 
Y is -A-B, 

[wherein A is: 

-(CH 2 ) n (n = 1-5), straight chain C1-5 alkylene and substituted with lower alkyl, phenyl 
or hydroxyl straight chain C2-5 alkenylene, -(CH 2 ) k -S- (k = 2-5), or -(CH 2 ) p CO (p = 1-4) 
and 

wherein B is: 



40 



45 



wherein R 6 is H, lower alkyi, lower aikoxy, cyano, imidazolyl, hydroxyl or halogen]. 
U.S. Patent 4,254,127 (Vandenberk et al.) describe in pertinent part compounds of the formula: 



50 



rS.n^^N-ALK-/ \-CH-X-A 
\ / \ f R 5 



55 



wherein: 

X is C = O, CHOH, CHO Acyl, CH 2l C(0 alkyl) 2 ; 
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ALK is lower alkylene radical; and 

Ar is aryl or heteroaryl. . 
These compounds are described as having potent serotonin-antagonistic and strong psychotropic activity 
and as being useful in the treatment of mental disorders and congestive diseases and as antiemetics. 

U.S. Patent 4,294,841 (Champseix et al.) describes antiarrhythmic, antidepressant and anxiolytic 
compounds of the formula: 



10 ^ 



wherein 

75 



X and Y independently are H, halogen, C1-4 alkyl, C1-4 alkoxy, C1-4 alkylthio, CF 3) OH, NH 2l C1-4 
monoalkylamino or amino groups substituted by one of the following: 
C1-4 alkyl sulfonyl, C1-5 alkyl carbonyi or aroyl; and 
A is CO, CHOH or CH 2 . 

EP 0,208,235 (Carr et al.) describes selective serotonin antagonist compounds of the formula: 



20 



25 



30 



35 




40 



wherein: 

FT-R* independently are H, C1-C6 alkyl, halogen, CF 3 , OH, C1-C6 alkoxy or amino; and 
n is 2-4. . 

U.S. Patent 4,283,404 (Carr et al.) describes antipsychotic agents which act due to dopamine antago- 

45 nism, having the formula: 



50 ^CH-CH 
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wherein: 

R is H, alkyl, alkoxy, halogen or CF 3 ; and 
R 1 is H or halogen. 

Nagai et al., Chem. Pharm. Bull. , 27 (5) 1159-1168 (1979) describe the synthesis of 1-substituted 2-[2- 
(p-fluorobenzoyl)ethyl] piperidine and related compounds. Related compounds include but are not limited to 
1-ethyl-3-(p-fluorophenacyl) piperidine and l-[3-(p-fluorobenzoyl)propyl]-3-(p-fluorophenacyl) pyrrolidine and 
4-{p-fluorobenzoyl) piperidines which have CNS-depressing activities. 

Unlike the prior art compounds, the compounds of the present invention are potent antipsychotic 
compounds which exert their effect through selective sigma receptor antagonism. 

Traditionally, antipsychotic agents such as the phenothiazines and butyrophenones are potent dopamine 
receptor antagonists which are associated with a high incidence of side effects, particularly Parkinson-like 
motor movements or extra-pyramidal side effects (EPS) and dyskinesias including tardive dyskinesia at high 
doses. Many of these side effects are not reversible even after the dopamine receptor antagonist agent is 
discontinued. 

The present invention relates to antipsychotic agents which act by selective antagonism of the sigma 
receptor rather than antagonism to the dopamine receptor. The present compounds therefore have a low 
potential for the typical movement disorders associated with known antipsychotic agents, while maintaining 
the ability to antagonize aggressive behavior and hallucinogenic-induced behavior and therefore are useful 
as antipsychotic and dyskinetic agents. 

SUMMARY OF THE INVENTION 



The sigma-selective antipsychotic/antidyskinetic compounds of the present invention are disubstituted 
N-aralkyi piperidine derivatives of the formula: 

25 

ArlCRnRzJJCf^R^n— ^^N(CH2)pAr 

30 

(I) 



or a pharmaceutical^ acceptable salt thereof wherein: 
35 Ri and R 3 independently are H, alkyl of 1-3 carbon atoms, NR 5 R 5 , OH, alkoxy of 1-3 carbon 

atoms, C0 2 H, carboalkoxy of 2-6 carbon atoms, halogen, CN, aryl, CONRyRs, S- 
(0) q R 3 (q = 0-2) or Ar"; 
R 2 and R* independently are H, alkyl of 1 to 3 carbon atoms; 

CRi R 2 or CR3 R* may be C = 0 provided that both cannot be C = 0; 
40 Ar, Ar' and Ar" independently are phenyl optionally substituted with 1-5 substituents independently 

selected from the group consisting of: 

H, halogen, OH, alkoxy of 1-3 carbon atoms, NR10R11, SH, S(0) t Ri2 (t = 0-2), 
haloalkyl of 1-3 carbon atoms and 1-7 halogen atoms, alkyl of 1-3 carbon atoms, 
C0 2 H, carboalkoxy of 2-6 carbon atoms, COaNRi 3 Ru, CN, N0 2 , SO2NH2 or 
45 SO3H, 

or 

Ar, Ar' and Ar" independently are naphthyl, pyridyl, pyrimidyl, quinoiinyl, isoquinolinyl, indolyi or 

indazolyl each optionally substituted by H, halogen or alkyl of 1 to 3 carbons; 
r 5 to R14 independently are H or alkyl of 1-3 carbon atoms; 

50 m and n independently are 1-5; and 

p is 1-2, provided that except as noted above, all other positions on the piperidine 

ring are substituted by H. 
Preferred compounds are those compounds of Formula (I) wherein: 
m plus n is 2 or 3; and/or 
55 p is 1-2; and/or 

Arand Ar 1 independently are phenyl optionally substituted with 1-3 substituents as listed above or 

naphthyl, pyridyl, pyrimidyl, quinoiinyl or indolyi. 
Specifically preferred compounds are: 
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(a) l-Benzyl-4-(2'-(4"-fluorophenyl)-2 , -hydroxy ethyl) piperidine or the hydrochlor.de salt thereof; 

(b) l-BenzyM-^'-f/T-fluorophenyl^'-oxoethyl) piperidine or the maleate salt thereof; 

(c) l-Benzyl-4-(2'-(4"-fluorophenyl)-1 , -oxoethyl) piperidine, or the maleate salt thereof; 

fcfl i-(4'-Pyridylmethyl)-4-(2 , (4"-fluorophenyl)-1 , -oxoethyl)piperidine, or the maleate salt thereof. 

Further this invention relates to pharmaceutical compositions comprising a pharmaceutical^ acceptable 
carrier and an effective amount of a compound of Formula (I). 

Also provided are methods of treating physiological or drug induced psychosis or dyskinesia in a 
mammal comprising administering to the mammal an effective amount of a compound of the formula: 



Ar(CR 1 R 2 )m(CR3R4) 



15 



25 



30 



35 



40 



45 




20 or a pharmaceutical^ acceptable salt thereof wherein: 

R,-R*, m, n and p, Ar, Af and Ar" are as defined above. 

Further provided are processes for preparing the compounds of Formula (I) as set forth below. 



50 



55 



DETAILED DESCRIPTION OF THE INVENTION 

Select compounds of this invention, Formula (I) wherein R 2 is NR 5 R 6 , or CR1R2 is C-0 or CHOH 
(m = 1) may be prepared according to Scheme I. An alcohol of Formula (IV) may be aad.zed w.th an 
oxidizing agent in an inert solvent to give an aldehyde of Formula (V). Oxidizing agents include but are not 
limited to Cr0 3 , Cr0 3 -H 2 SO*. Mn0 2 , (COCI) 2 -DMSO-Et3N, pyridinium chlorochromate. pynd.n.um dichro- 
mate or Cr0 3 -pyridine. The choice of oxidizing agent follows the prior art summanzed I by J. March 
^Advanced Organic Chemistry," 3rd ed., (New York:J. Wiley and Sons, 1985), po 1048- 112D* Inert 
solvents include haloalkanes of 1 to 6 carbons (preferably CH 2 CI 2 ) or ethereal solvents (sue i as i d.ethy 
ether or tetrahydrofuran). Reaction temperatures range from about 25 to 100 C. Aldehydes of Formula ^(V) 
may be prepared by reduction of a compound of Formula (III) where Z is cyano or carboalkoxy of 2 to 6 
carbons. Suitable reducing agents include dialkylaluminum hydrides <J|^^ .^J^™ u ™ 
hydride), trialkoxy lithium aluminum hydrides (preferably LiAIH(t-Bu) 3 ), dialkylboranes UAIH* B 2 H G , AIH 3 or 
NaBH,-AlCI 3 . The choice of reducing agent follows the prior art summarized in the above March reference 
Inert solvents include, but are not limited to aromatic hydrocarbons of 6 to 10 carbons (prefer* y toluene 
or ethereal solvents of 4 to 10 carbons (preferably tetrahydrofuran). Reaction temperatures range from abou 
-80 to 200' C, preferably -80 to 50* C. Aldehydes of Formula (V) may be reacted with aryl metal 
compounds of the formula ArM (where Ar is defined above and M is an alkali metal (preferably U). an 
alkaline earth metal halide (preferably MgCI or MgBr or ZnCI) or a transition metal hal.de (preferably CeCI 
to qive alcohols of Formula (VI). This last transformation requires an inert solvent such as an ethereal 
solvent of 4 to 10 carbons (preferably tetrahydrofuran), an aromatic hydrocarbon of 6 to 
hydrocarbon of 5 to 10 carbons. Reaction temperatures range from about -70 to 200 C, preferably 60 to 
120* C. Alcohols of Formula (VI) may be oxidized to ketones of Formula (VII) using the reaction condifons 
described for the synthesis of aldehydes of Formula (V) above. Ketones of Formula (VII) may be converted 
to amines of Formula (VIII) by reaction with amines of Formula HNR 5 R 6 in the presence of a reducing agent 
in an inert solvent. Such reducing agents include alkali metal borohydrides, alkali metal cyanoborohydndes 
(preferably NaBH 3 CN), molecular hydrogen and a noble metal catalyst, diimide 

L reducing agents described above for the preparation of aldehydes of Formula (V). Reaction solvents 
include hydroxyalkanes of 1 to 10 carbons, ethereal solvents of 4 to 10 carbons, hydrocarbons of 5 to 10 
carbons, or aromatic hydrocarbons to 6 to 10 carbons. R 5 and R 6 may independently be H. alkyl of 1 1 to 6 
carbons, or taken togeth r. alkylene of 3 to 8 carbons. Reaction temperatures range from about -70 to 
200* C, preferably 0* to 80° C. The choice of reaction conditions follows the prior art summanzed in the 
above March reference (pp. 798-800). 
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Scheme I 



HOCH2(CR 3 R4) n— ^ ^N(CH 2 ) p Ar' Z(CR 3R4) n-"^ ^N(CH 2 ) p Ar' 

(IV) K l°l ("') 



\ reducing agent, 
1 solvent 



OHC(CR 3 R4)n— < MCH2) pAr* 



(V) 

15 I ArM, solvent 

ArCH(OH)(CR 3R4) n — \ N(CH 2 ) pAr' 



20 



IO] (VI) 



25 Ar(CO){CR 3 R4) n— ^ ^N(CH 2 ) p Ar' 



(VII) 

reducing agent 



30 



\ / — \ 

' ^ ArCH(NR5R 6 )(CR 3 R4)n — ( N(CH 2 ) p Ar' 



(VIII) 

35 

Select compounds of this invention, Formula (I), wherein FU is NRsR6, or CR3R4. is C = 0 or CHOH 
(n = 1), may be prepared according to Scheme II. Alcohols of Formula (IX) may be oxidized to aldehydes of 
Formula (X) using the reaction conditions and reagents specified in the preparation of aldehydes of Formula 
(V). Aldehydes of Formula (X) may be converted to alcohols of Formula (XI) using an aralkyl metal 

40 compound of Formula Ar(CRiFt2)m M where Ar, R2, and R2 are defined above and M is defined to be the 
same as in ArM used in the preparation for alcohols of Formula (VI). Similarly the reaction conditions used 
for the synthesis of alcohols (VI) apply to alcohols (XI). Alcohols (XI) may be oxidized to ketones of Formula 
(XII)- using the reagents and conditions specified for the preparation of ketones (VII) above. Ketones of 
Formula (XII) may be converted to amines of Formula (XIII) using reagents and conditions specified for the 

45 preparation of amines (Vill) above. 
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Scheme II 



TO 



75 



20 



25 



30 



35 



HOCH2—^^N(CH 2 ) p Ar' v 




(X) 



Ar(CR,R 2 ) m CH(OH)-/~^N(CH 2 ) p Ar' 



(XI) [0] 



\ 

Ar(CRi R 2 ) m (CO)— ^^N(CH 2 ) p Ar' 



(XII) 

•Reducing 
agent, HNR 5 R 6 



Ar(CR 1 R 2 } m CH(NR 5 R 6 ) -^N(CH 2 ) p Ar' 



(XIII) 



Some of the compounds of this invention may be prepared according to Scheme III. Compounds of 
40 Formula (XV) (where Y is an electron-withdrawing group such as nitro, carboxy, carboalkoxy. cyano 
alky" o, ary th o, alkylsulfonyl, arylsulfonyl) are treated with a base, then reacted w.th a compounc d 
Formula (XIV) in an inert solvent to give compounds of Formula (XIX). The leaving group X ,n Formula (XIV) 
may be halogen, alkylsulfonyloxy, arylsulfonyloxy, trifluoromethylsulfonyloxy, or acyloxy groups. 
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RrhPme TIT 



Ar(CR, R 2 ) m X + YCH 2 (CR 3 R 4 )„— ^^N(CH 2 ) p Ar' 

(XIV) I , (XV) 

1 base, solvent 

Ar(CRiR2)mCHY(CR3R4) n — ^ ^N(CH 2 ) p Ar' 

(XIX) 

ArCH 2 Y + X(CR 3 R 4 ) n — ( ,N(CH 2 ) p Ar' 

(xvi) ( xvny — f 

I 

1 base, solvent 

ArCHY(CR3R 4 ) n "~^ ^N(CH 2 ) p Ar' 
(XVIII) 



Reaction temperatures range from about -78 * to 200° C, preferably 0* to 100° C. Inert solvents include, 
but are not limited to, ethereal solvents (such as tetrahydrofuran, hydrocarbon solvents of 5 to 10 carbons, 
aromatic hydrocarbons of 6 to 10 carbons, alcohols of 1 to 10 carbons). Bases include, but are not limited 
to, alkali metal dialkylamides (preferably lithium di-isopropylamide), alkali metal bis(trialkylsilylamides) 
(preferably sodium or lithium or potassium bis(trimethylsilyl)amides), alkali metal hydrides, alkali metal 
alkoxides, alkyl alkaline earth metal halides (such as CH 3 MgBr) or trialkylamines. Alternatively, a compound 
of Formula (XVI) may be treated with a base, then reacted with a compound of Formula (XVI!) to give a 
compound of Formula (XVIII). X and Y in Formula (XVII) and (XVI) have the same definitions as in Formula 
(XIV) and (XV). The prior art for these nucleophilic substitutions has been summarized in the above March 
reference (pp. 255-446). 

Some compounds of this invention may be prepared according to Scheme IV. Pyridines of Formula 
(XX) may be converted to the corresponding pyridinium salts by reaction with a compound of Formula Ar'- 
(CH 2 )pX where X is a halogen, alkylsulfonyioxy, arylsulfonyloxy or acyloxy group. The salts may be formed 
with or without an inert solvent When a solvent is used, it may be an alkanenitrile (such as acetonitrile), a 
halocarbon of 1 to 6 carbons (such as CH 2 CI 2 or CHCI 3 ), an alcohol of 1 to 10 carbons or an ethereal 
solvent of 4 to 10 carbons. Reaction temperatures range from about 0° to 200° C, preferably 50° to 100° C. 
Salts of Formula (XXI) are then reduced to give piperidines of Formula (I) in the presence of a reducing 
agent and an inert solvent. 
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Scheme IV 



10 



15 



/^N, Ar'(CH 2 ) p X 
Ar(CR 1 R 2 ) m (CR 3 R4)n--\/N ^ 

(XX) 

MCR, R 2 ) m (CR 3 R 4 )n— ^^N + (CH 2 ) p Ar' X' 
(XXI) 



reducing agent, 
solvent 



Ar(CR 1 R 2 ) m (CR 3 R 4 )n— < N(CH 2 ) p Ar' 

20 \ / 

(I) 

Reducing agents include molecular hydrogen in the presence of a noble metal catalyst such as 
25 palladium on carbon, platinum on carbon, platinum dioxide. Other reducing agents include alkali metal 
borohydrides (preferably sodium borohydride), diborane, alkali metal aluminum hydrides, trialkyltin hydrides, 
or diimide. Those skilled in the art will recognize that some of the above reagents will only partially reduce 
the pyridine ring to give tetrahydropyridine intermediates. It is therefore necessary to use combinations of 
the above reducing agents or to use these agents sequentially to afford the desired piperidine products. 
30 Inert solvents include those defined for Scheme III. The choice of reagents and solvents follow the examples 
taught by the March reference cited above (pp. 691-707, 1093-1120) and R.L Augustine (Catalytic 
Hydrogenation, New York:Marcel Dekker, 1965). 
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/ \ 

Ar(CR 1 R 2 )m(CR 3 R 4 ) n -^y NCH 2 Ph 
(XXII) 

I CIC0 2 R, solvent, heat 

Ar(CRtR2>m(CRsR4)ii-^ 

(XXIII) 
| KOH,. solvent, heat 

Ar(CR-| R 2 )m(CR 3 R4)n-^ y W 
(XXIV) 

| Ar'(CH 2 ) p X, base, solvent 
Ar(CR 1 R 2 ) m (CR3R4)n-^^N(CH 2 )pAr' 
(I) 

The compounds of this invention may also be prepared according to Scheme 
Formula (XXII) are converted to the corresponding carbamates (XXIII) by reaction with an alkylch oroformate 
ofTto 20 carbons in an inert solvent such as benzene, toluene or tetrahydrofuran at temperatures rangmg 

^SS^JSo'U be hydrolyzed to piperidines (XXIV) using an alkali ^TTjZr 
Water miscible solvents may be used as cosolvents in cases where so lub.My ■ ; a prob em. T£» 
miscible solvents include hydroxyhydrocarbons of 1 to 10 carbons (preferably methanol or " 
dioxane or tetrahydrofuran. Reaction temperatures range from about 25 to 150 C. The resulting 
pipeSnes (SlV)may be reacted with a compound of the Formula Ar'(CH 2 ) p X in ^e 
and an inert solvent to yield compounds of Formula (I). X is a leaving group as defined for Scheme IV. The 
TaL bases and inert "solvents defined for Scheme IV may be emo.oyed here. In add-on bases may 
Side alkali metal hydroxides, alkali metal carbonates, a.kaline earth metal carbonates or alkal. metal 
hydrides. 

EXPERIMENTAL SECTION 

Analvtical data were recorded for the compounds described below using the following general proce- 
*J:ZZZ«™ere recorded on a Perkin-Elmer Model 1600 FT-.R *Pf ™* 
recorded in cm- and intensities are denoted s (strong), m (moderate) and w (weak). N . M " 
^ recorded on an IBM-Bruker model 200 FT-NMR (200 MHz); ^ r * l ^^ ( ^S < K 
from an internal tetramethylsilane standard in deuterochloroform and coupling constants W™*^ m 
Hz. Mass spectra (MS) were recorded on Finnegan MAT spectrometer. Meltmg points were recorded on a 
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Buchi model 510 melting point apparatus and are uncorrected. Boiling points are uncorrected. Parts and 

norrpntanes are bvweight unless otherwise specified. 

^KXTiei purchased from commercial sources and. where necessary, punted poor to use 
a JS**r Q eZ* procedures outlined by D. D. Perrin and W. L. F. Armarego, 
LaboS Chemicals, 2nd «d.. (New York:Pergamon Press, 1988). Chromatography was performed on 
silica gel using the solvent systems indicated below. 



Example 1: 



jo Part A: 1 -Benzyl-4-(methoxymethylidene) piperidine 

"solution of di-isopropylamine (11.1 g, 15.4 mL, 110 mmol) in anhydrous «^*?" ^ ^ ^ 
cooled to 0-C under a nitrogen atmosphere. A solution of n-butyl l.thium h ™j^5 M 44 mL 1^ 

20 wZethy acetate. The combined organic layers were dried over magnesium sulfate and solvent 
Has removed in vacuo. Column chromatography (ethyl acetate) gave ^^^^f^X 
the product (^="aBT 11.6 g). an orange-yellow liquid:' HNMR:7.4-7.25(m,5H), 5.8(s,1H), 3.5(s,2H), 
(s,3H), 2.5-2.3(m,5H), 2.05(t,2H,J = 7); MS:217. 



25 Part B: 1 - Benzyl-4-formylpiperidine 
Method A: 



30 



A mixture of l-ben 2 yl-4-(methoxymethylidene)piperidine (11.8 g, 63.4 mmol). a 4N hydrochloric acid 
,nluln loTmU and Sahydrofuran (40 mL) was stirred at ambient temperature for 16 h. Solid potass,um 
Sn^^^S^- until P H = 9. The mixture was di.uted twofold with ^ 
Zl iTmes with ethyl acetate. The combined organic layers were dried o-r magnes.m "^te a^c, 
Solvent was removed in vacuo to give a clear pale yellow liquid (10.0 g).'HNMR.9.65( 5> 1H), 7.4 7.dvn,wi>. 
3.5(s.2H), 2.9-2.75(m,2H), 2.4-1 .6(m.7H); MS:203. 



35 



Part B; Method B: 



40 



45 



so 



55 



A solution of oxaly. chloride (3 g, 2.06 mL, 23.6 mmol) in dichloromethan e (1 00 mL) was cooled to 

S ee times wfth ether. The combined organic layers were dried over magnes.um sulfate and filtered. 
sTen wasTelted in vacuo. Column chromatography (ethyl acetate) gave t h e prod uct a c.ear pale 
yellow liquid (2.64 g). whicFwai identical in all respects to the product obta-ned m Part B; Method A. 

Part C: 1-B enzyl-4-(2'-4"-fluorophenyl)-1-hydroxyethyl)piperidine 

Maonesium mesh (1 21 g. 50 mmol) was suspended in anhydrous tetrahydrofuran (100 mL) with stirring 
unde?rr 0 g e r atmosp ere A solution of Jfluorobenzyl-chloride (7.23 g. 6.0 mL, 50 mmol) ,n d y 
^ZylZTlo mL)was added dropwise over 5 minute, The reaction mature was , *m* a t ref 
Ln«r a tirrP for 30 minutes A solution of 1-benzyl-4-formyl-pipendine (5.0 g, 24.6 mmol) in ary 
ZZTZln ^\T^^ MS 6 dropwise. The resulting mixture was stirred at r flux temperature for 
JTi^SSi^^bSng cooled to ambi nt temperature, the mixture was poured onto water. m,xed and 
IxtLteS hreft me with ethyl acetate. The combined organic layers were dried over magnesium sulfate 
tZSSSS^^r^ in vacuo to give a yellow oil. Column chromatography gave the product. 



11 



EP 0 449 186 A2 



«, v, 0 n™ oil fR -0 12 5 74 oV 'HNMR:7.35-6.85(m, 9H), 4.60-4.45(m,1 H), 4.50(s,2H), 3.0-2.45(m,4H) 



a clear 
2.00- 
MS: 313. 

5 Examples 2 to 37 



70 



Examples 2 to 37 were or could be prepared by the procedure described for Example 1 using the 
appropriate aryl methyl magnesium halide and a 4-formyl-1-aralkyl piperid.ne. 



15 




20 



25 



30 



Example 



1 
2 
3 
4 
5 
6 



R2 



4-F 
4 -CI 

4-OTBDMS < b) 
4-C2H5 
4-OCH3 
4-N02 



H 
H 
H 
H 
H 
H 



m.p. (°C) 



01 



1(a) 



84-86< c > 



35 



40 



45 



SO 



55 
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Example 



R l R2 m.p.(°C) 



7 
B 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 



4-N(CH3)2 

4-NHAC 

4-SCH3 

4-t-Bu 

4-S02CH3 

4-CF3 

4-CN 

4-CH(OCH 2 CH20) 

4-Pr 

4-Bu 

4-CH3 

3-F 

2-F 



H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



69-70 (d) 



3-OTBDMS < b > 


H 


3-C2H5 


H 


3-OCH3 


H 


3-N02 


H 


3-SCH3 


H 


3-CN 


H 


3,4-F2 


H 


3,4-Cl2 


H 


3,4-(CH30)2 


H 


3-F, 4 -OH 


H 


3-OH, 4-F 


H 


4-F 


4-F 


4-F 


4 -CI 


4-F 


4-OCH3 


4-F 


4-OTBDMS < b) 


4-F 


4 -OH 


4-F 


4-NHAC 


4-F 


4-N(CH3)2 
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Footnotes for Table 1: 

(a) l H -NMR:7.35-6.85(m,9H), 4 . 6-4 . 45 (m, 1H) , 4.50(S,2H>, 
3.0-2.45 (m,4H), 2 . 0-1 . 6 (m f 7H) ; MS:313. 

(b) TBDMS = t-butyldimethylsilyloxy 

(c) mp 84-86°; 1h-NMR:7 . 4-7 .25 (m, 5H) , 7 . 15 (d, 2H, J-2) , 
6.9(d,2H, J=7),3.8(s,3H) , 3 . 6-3 . 5 (m, 1H) , 

10 3.1-2.75 (in, 3H), 2 . 55 (dd, 1H, J=9, 7 ) , 2 .15-1 .4 <m, 9H> ; 

HR-MS:Calcd for C 2 lH 2 7N0 2 : 325 . 2042 ; Found: 325 . 2019 . 

(d) Anal. rCalcd for C24H33NO: C 82.00, H,9.46, N,3.98; 
75 Found: 0,81.75, H,9.32, N,3.96. 



20 



25 



Example 38 

1 -Ben2yl-4 -(2'(4"-Fluorophenyl)-1-hydroxyethyl) Piperidine, Hydrochloride Salt 

1-Benzyl-4-(2 , (4"-fluorophenyl)hydroxyethyl) piperidine (1.0 g, 3.2 mmol) from Example 1, was dis- 
solved in diethyl ether with stirring. Anhydrous hydrogen chloride was bubbled through the solution; the 
precipitate was collected by filtration, triturated with fresh ether and filtered again. Drying in vacuo afforded 
a white powder (780 mg):mp-64-66' C; 1 H-NMR(DMSO-d 6 ):11.1-10.8(m,1H), 7.75-7.0(m,9H), 5.9-5.75(m,1H), 
4.4-4.25(m,2H), 3.5-2.5(m,8H); 2.0-1 .3(m,3H); Anal.:Calcd for C 2 oH 2 *FNO-HCI-0.25H20:C,67.12, H.7.04, 
N.3.91; Found: C.67.43. 67.40. H.7.34, 7.41, N.4.17. 4.01. 

30 Examples 39-42 

Examples 39-42 were or could be prepared by the procedure described for Example 38 using the 
appropriate acid and the appropriate solvent. 



35 
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55 
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NOTES : 

25 (a) Contained 0.25 H20. 

{b , »p - 60'C (dec); Anal.:Calcd for C20H25HCHCI.O. 
H 2 0: C,70.84, H,7.66, N,4.13; Found: C, 70.79. 
30 H,7.88, N,4.12. 



04 



35 



40 



45 



Example 43 

1-Benz yl-4-(2'(4"-fluorophenyl)acetyl)piperidine 

, , . Mr*M* m?s a 017 mL 2 6 mmol) in dichloromethane (5 mL) was cooled to 
A solution of oxalyl chlonde (0.25 g, ™ L > £\ m ' A solution of dimethylsulfoxide (0.41 
-78' C in a flame dried flask under a nitrogen a f^jTVj^^ l^L reaction mixture was stirred 
g ,0.37 m L,5. 2 mmo.) in dich.orometh^ 2 mmol) in 

for 15 minutes. A solution of 1-benzyl-4-(2-(4 m ° r °^^ stirred at -65 to -60° C for 15 minutes, 
dichloromethane was added dropwise, then the ' [^^-^ f^l) was added in one 

The mixture was then cooled to J= ^J^^^t ^tant temperature. After 3 
portion. The reaction m.xture was stirred while being i warmeo i g |r ^0 y ^ ^ 

Lrs, the reaction mixture was poured onto water (100 mlj. mixed [™«^ C ™ concMti in vacuo . 
The combined organic layers were dried ^ ^^^^M'S.^anflH), 4»&ZHf. 

Found:311.1693. 
Example^ 

Exampies 44 to 67 were or could be prepared according to the procedure described for Example 43 
using the appropriate 1 -aralkyl-4-arylhydroxyethyl pipend.ne. 



ss 
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Table 3 




Example R 1 * 2 m.p.(°C) 



43 4-F H oil< a > 

44 4-C1 H 

45 4-OTBDMS H 
4 6 4-C2H5 H 

47 4-OCH3 H 

48 4-N02 H 

49 4-NMe2 H 
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Example R 1 * 2 *-P'<° C) 



50 


4—bv*n3 


H 


51 


4-t-Bu 


n 


52 


4-S02CH3 


11 


53 


4-CN 


H 


54 


H 


u 
n 


55 


3, 4-F2 


u 
n 


56 


3,4-Cl2 


rl 


57 


4-F 


F 


58 


4-F 




59 


4-F 




60 


4-F 


3-OH 


61 


4-F 


4-OCH3 


62 


4-F 


4-OTBDMS 


63 


4-F 


4 -OH 


64 


4-F 


4-N(CH3)2 


65 


4-F 


4-C1 


66 


4-F 


3-Cl 


67 


4-CF3 


H 



NOTES : 

(a) lH-NMR:7.4-6.9(m,9H), 4.65(s,2H), 4.5(s,2H), 
3.0-2.9(m,2H), 2.5-2.35 (m,lH), 2 . 1-1 . 6 <m, 8H) ; 
HR-MS:Calcd for C 20 H22FNO: 311.1700; Found: 
311.1693. 



Example 68 

1- Benzyl-4-(2'-(4"-fluorophenyl)acetyl) piperidine, maleate salt 

The free base of Example 43 was dissolved in ether (5 mL) with stirring. A saturated solution of maleic 
.^7^^. The white ^^^^^^Z^X 

cSrOJSHiS. H.6.29. N.3.18; Found:C,65.53, 65.60, M.5.93, 5.90, N.3.20, 3.21. 



Example 69 to 72 



Examples 69 to 72 were or could be prepared by the procedure for Example 68 using the appropriate 
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acid and the appropriate solvent. 

Table 4 




Example 




R2 


HX 


68 


4-F 


H 


Maleate < a ) 


69 


4-CH3O 


H 


Maleate 


70 


4-N02 


H 


Maleate 


71 


4-CF3 


H 


Maleate 


72 


H 


H 


Maleate < b > 



NOTES: 

(a) contained 0.75 H2O, mp 132-134°C. 

(b) mp 116-118; Anal.:Calcd for C20H23NOC4H4O4; 
C, 70.40, H,6.65, N,3.42; Found: C f 70.12, 
H f 6.44, N, 2.26. 



Example 73 

Part A: 1-Ben2yl-4(2'-methoxyethenyl)piperidine 

A solution of di-isopropylamine (4.38 g, 6.1 mL, 43.3 mmol) in anhydrous tetrahydrofuran (50 ml_) was 
cooled to 0°C with stirring. A solution of n-butyl lithium in hexanes (2.4 M, 17.3 mL, 43.3 mmol) was added 
dropwise; the resulting solution was stirred for 15 minutes. The reaction mixture was transferred via cannula 
to a suspension of methoxymethyl triphenyl phosphonium chloride (14.9 g, 43.3 mmol) in anhydrous 
tetrahydrofuran (100 mL), stirred at -20° C. The reaction mixture was stirred at -20° C for 35 minutes, then it 
was cooled to -40 °C. A solution of 1-benzyl-4-formylpiperidine (8 g, 39.4 mmol) in anhydrous 
tetrahydrofuran (50 mL) was added dropwise. The reaction mixture was warmed gradually to ambient 
temperature over 21 hours, then it was poured onto water (500 mL) mixed and extracted three times with 
ethyl acetate (500 mL). The combined organic layers were dried over magnesium sulfate, treated with 
decolorizing charcoal and filtered through Celite®. Solvent was removed in vacuo to give an orange oil. 
Column chromatography (ethyl acetate) gave the product as a mixture of E- and Z~ isomers (Rf = 0.41, 5.06 
g^H-NMR^^m^H), 6.3(d,0.6H,J = 13), 5.8(d,0.4H,J = 6), 4.65(dd,0.6H,J = 13,6), 4.2(dd.0.4H,J = 6,5), 
3.5(s,1.2H), 3.45(s,1.8H), 2.9-2.7(m,2H), 2.5-2.3(m,1H), 2.1-1 .3(m,7H); HR-MS:Calcd for C15H21 NO:231.1623; 
Found:231.1633. 

Part B; 1 -Benzyl-4-formylmethyl piperidine 
Method A: 
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10 



A mixture of l-benzyl-4-(2'-methoxyethenyl)piperidine (5.0 g, 21.6 mmol), a 4 N Hydrochloric acid 
solution (50 mL) and tetrahydrofuran was stirred at room temperature for 17 hours. The solution was 
carefully neutralized with solid potassium carbonate. The layers were separated. The aqueous layer was 
extracted three times with ethyl acetate. The combined organic layers were dried over magnesium sulfate, 
filtered and concentrated in vacuo. Column chromatography (ethyl acetate:hexanes, 1:1) gave a clear pale 
yellow liquid (R, = 0.1, 3!6YirH-NMR : 9.7(t.1H,J = 1), 7.45-7.2(m,5H), 3.5(s.2H), 2.95-2.75(m,2H), ^ SS- 
^H^I) 2.1-1.6(m,4H), 1.45-1 .2(m,2H); IR (neat:3085(m), 3062(m), 3057(m), 2920(s), 2803(s), 2757- 
(s),' 2723(s), 1724(s), 1603(w), 1495(m) 1467(m), 1454(m); HR-MS:Calcd for CuHi 9 NO:217.1466, 
Found:217.1460. 

Method B: 



20 



A solution of 1-benzylpiperidine-4-acetonitrile (45 g, 210 mmol) in toluene (500 mL) was stirred under a 
nitrogen atmosphere at ambient temperature. A solution of di-isobutylaluminum hydride in toluene (1.5 M, 
166 mL 250 mmol) was added dropwise. The reaction mixture was heated to reflux temperature and stirred 
for 24 hours After cooling to room temperature, a saturated ammonium chloride solution (400 mL) was 
added gradually. The mixture was poured onto 500 mL 1 N sodium hydroxide solution and mixed. The 
layers were separated. The aqueous layer was extracted twice with toluene. The combined organic layers 
were dried over magnesium sulfate, filtered and concentrated in vacuo. Column chromatography (ethyl 
acetate) gave the starting nitrile (R, = 0.33, 14.7 g) and the product (R,=0.25, 10.1 g), which was identical in 
all respects to the product from Part B; Method A. 

Part C: 1-Benzyl-4-(2'-[4"-Fluorophenyl)-2'-hydroxyethyl)piperidine 

25 A mixture of a solution of 4-fluorophenyl-magnesium bromide in ether (2 M, 12.5 mL, 25 mmol) and 
anhydrous tetrahydrofuran (25 mL) was stirred at ambient temperature under a nitrogen atmosphere. A 
solution of l-benzyl-4-formylmethylpiperidine (3.6 g, 16.6 mmol) in anhydrous tetrahydrofuran (25 mL) was 
added dropwise. The reaction mixture was stirred for 19 hours, then it was poured onto a saturated 
ammonium chloride solution, mixed and extracted three times with ethyl acetate (50 mL). The combined 

30 organic layers were dried over magnesium sulfate, filtered and concentrated in vacuo. Column chromatog- 
raphy (ethyl acetate:hexanes:1:1) gave the product, a pale yellow solid (R, = 0.08, 2.7 g):mp = 84-86 C; H- 
NMR:7.4-7.25(m,7H), 7.0(t,2H.J = 8), 4.7(dd,1H,J = 8,6), 3.45(s,2H), 2.9-2.75(m,2H), 2.1-1.2(m,10H); HR- 
MS.Calcd for C2oH 24 FNO:313.1842; Found:313.1862. 

35 Examples 74 to 103 

Examples 74 to 103 have or can be prepared by the procedure described for Example 73 using the 
appropriate aryl magnesium halide or aryl lithium and a l-aralkyl-4-formylmethylpiperidine. 
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Table 5 




R 1 


R2 


m. 


p. (°C) 


4-F 


n 




84-86< a > 


Li 


H 






d-HTBDMS (b) 


H 




(c) 


4-Ph 


u 
n 




126-127 < d > 


*3 WW** J 


H 




(e) 


4-N02 


H 






4-N (CH^) 7 


H 






M OwtiJ 


H 




113-114 <« 


ft ™*wlM 


H 






4-CF3 


H 




(g) 


3-F 


ts 
1* 






c. t 


H 






3-OTBDMO VW/ 


n 






4-TBDMSOCH2 


H 




61-62 < h) 


3-OCH3 


H 






4-SCH3 


H 






4-PhO 


H 




90-91 <*> 


4-F 


4- 


-F 




4-F 


4- 


-CI 




4-F 


4- 


-N02 




4-F 


4- 


-N (CH3) 2 




4-F 


4' 


-OCH3 




4-F 


4 


-OH 




4-F 


4 


-OTBDMS < b) 




4-F 


3 


-F 
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Example 


R 1 


-2 


98 


4-F 


3-C1 


99 


4-F 


3-OCH3 


100 


4-F 


3-OH 


101 


4-F 


3-OTBDMS < b > 


102 


4-F 


3-N02 


103 


4-F 


4-CF3 



(a) HR-MS:Calcd for C20H2.4FNO : 313 . 1835; Found: 
313.1839; H-NMR: 7 .33-7 . 23 (m, 7H) , 7 . 06-6 . 97 <m, 2H) , 
4.73{dd,lH,J=9,5), 3.47(s,2H),2.86(br d,2H,J-9), 
2.34(S,1H), 1.97-1.25 <m, 10H) . 

(b) TBDMS = t-butyldimethylsilyloxy. 

(c) !H-NMR (CDCI3, 300MHz): 7 .3-7 . 1 (m, 7H) , 
6.8<d,2H,J=8), 3.4(s,2H), 2 . 8 <d, 2H, J-ll ) , 
2.1(s,2H), 1.2-1. 9 (ro,9H), 1.0<s,9H), 0.2(S,6H); 
HRMS: Calcd for C 2 6H39N02Si: 425 .2750, 
Found:425.2756. 

(d) Anal.:Calcd for C 26 H29NO: C,84.06, H,7.87, N,3.77; 
Found: C, 83.89, H,7.89, N,3.64. 

(e) 1 H-NMR (CDCI3, 300MHz): 7 . 4-7 . 2 (m, 7H) , 
6.8(d,2H,J-8), 4.7(m,lH), 3.8(s,3H), 3.4<s,2H), 
2.8<d,2H,J=l0), 2.2(br,s,lH), 2 .0-1 .2 <m, 9H> ; MS: 
325. 

(f) Anal.:Calcd for C21H27NOS: C,73.86, H,7.97, N,4.1C 
S,9.39; Found: C, 73.87, H,7.99, N,4.04, S,9.37. 

(g) iH-NMR (CDCI3, 300 MHz) : 7 .6-7 .2 <ra, 9H) , 
4.8(dd,lH,J-8,4) r 3.5(s,2H), 2.9(m,2H), 
1.9(t,2H,J=ll), 1.8-1.2 (m,7H) ; MS = 363. 

(h) Anal.: Calcd for C 2 7HuN0 2 Si: C,73.75, H,9.40, 
N,3.19; Found: C, 73.55, H,9.14, N,3.15. 



(i) Anal.:Calcd for C2SH29NO2: C,80.59, H,7.54, M,3.61; 
Found: C,80.42< H,7.57« N,3.60. 
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Example 104 

,.a^,.i.M2V4"-nuorophenyl)-2' -h-.rtmyv«lh»HDlwldlne, Hydrochloride salt 

(2 ,,, U o Wte „»l.«vdroxy.mv^ 7 rt ™ ,7*^3 — <* «*. Crying I. 
vigorous stimng. Tte «*«• ' ^ ,^ C ™- N MR (DMSM6) : 11.CM07(m.1H). 

,„ SSS, V.S. n5 CU0.13; Founds, N.7.,1. N.3.9., 01,10.00. 

Examples 105 to 108 

Exam P .es 105 to 108 were or cou.d be prepared via the procedure described for Examp.e 104 using the 
75 appropriate acid and the appropriate solvent. 

Table 6 



20 



25 




HX 



30 



35 



Example 


Rl 


R2 


104 


4-F 


H 


105 


H 


H 


106 


4-CH3O 


H 


107 


4-N02 


H 


108 


4-CF3 


H 



HX 



HCl< a > 
HC1 
HCl< b) 
HC1 
HC1 < c > 



40 



45 



50 



55 



Notes for Table 6 
(a) 



(b) 



(c) 



Example 109 



mp 189-190°C; Anal.:Calcd for C20H24FNOHCI : 
C68.66, H,7.20, N,4.00, CI, 10.13; Found: 
C 68.24, H,7.11, N,3.91, CI, 10. 00. 
mp 170-171°C; Anal.:Calcd for C 2 iH 2 7N0 2 »HCl : 
C 69.69, H,7.80, N,3.87, 01,9.80; Found: C, 69.52, 
H,7.91, N,3.82, CI, 9.37 . 

mp 249-250°C; Anal.:Calcd for C 2 iH 24 F 3 NO»HCl : 

C 63.08, H,6.30, H,3.50, CI, 8.87; Found: C, 62.83, 

H,6.26, N,3.37, CI, 9.10. 
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1 . R «n ! yi.4-f2'-4"-fluoroph9nyl)-2 -oxoethyl)piperidine 



I -pei Kyr-r \<- r - * > o 

solution of 1^1-4^^°^ for 15 minutes, then triethylamine (0.59 

(5 mL) was added dropwise. The react.cn mrtu» ^^Stol^ was warrned gradually to amb.ent 
g , 0.8 mL, 5.78 mmol) was ad £^^ (50 mL). mixed and extracted three 

temperature with stimng over 25 hours, then it wa ; P magnes ium sulfate, filtered and con- 

n times with ether. The combined eigne ' ^'^^^ ^ 8 ^ ^ 

centrated in vacuo. Column chromatography (ethyl j^ ^j^). 3.5(s.2H). 2.95-2.8(m.4H). 2.1-1.9- 

75 E xamples 110 to 133 

"Z^, ;„ ,o is ,» or could « pr^a » — «- «** ^ — 
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isble 7. 



70 



75 



20 



25 



30 



35 



40 



45 



Example 



50 



109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

12B 

129 

130 

131 

132 

133 



R2 



4-F 
4-C1 

4-OTBDMS < b ) 

4-Ph 

4-OCH3 

4-N02 

4-N(CH3)2 

4-SCH3 

4-PhO 

4-TBDMSOCH2 

4-CN 

4-Et 

3,4-F2 

3,4-Cl2 

3,4-(CH30)2 

4-F 

4-F 

4-F 

4-F 

4-F 

4-F 

4-F 

4-F 

4-F 

4-CF3 



H 



m.p. (°C) 



(a) 



H 
H 
H 
H 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

4-F 

3- F 

4- C1 

3- C1 

4 - OH 
4-OTBDMS 
4-N(CH3)2 

3- OCH3 

4- OCH3 
H 



121-122 < b > 
59-60< c > 



98 _99(d) 
54-55< e > 



64-65t f > 



55 
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Footnotes for Table 7 : 

(a) iH-NMRiT^fcld^H, J=8.6) , 7 . 35-7 . 25 (m, 5H) , 
7.15(t,2H,J-6), 3.5(s,2H), 2 . 95-2 . 8 (m, 4H) , , 
2.1-1.9(m,3H) , 1.8-1.7(m,2H) 1 . 5-1 . 25 (m, 2H) . 

(b) TBDMS = t-butyldimethylsilyloxy 

(c) Anal. :Calcd for C26H27NO: C,84.51, H,7.37, N,3.79; 
Found: C,84.30, H,7.18, N,3.80. 

(d) Anal.:Calcd for C21H25NO2: C,77.98, H,7.79, N,4.33; 
Found: C,77.73, H,7.81, K f 4.03. 

(e) Anal. :Calcd for C21H25NOS: C,74.29, H,7.42, N,4.13, 
S,9.44; Found: C,74.43, H,7.36, N,4.07, S,9.44. 

(f) Anal. :Calcd for C26H27NO2: C,81.01, H f 7.06, N,3.63; 
Found: C, 80.76, H,6.90, N,3.54. 

(g) Anal.:Calcd for C2iH22F3NO»0 . 25H20: C, 68.93, H,6.19, 
N,3.83, F, 15.58; Found: 0,68.65, 68.57, H, 5. 68, 5 . 94, 
N, 3.67,3.71, F, 16.02. 

Example 134 

1 •Benzyl -4-(2'-(4"-Fluorophenyl)-2'-oxoethyl)piperidine, maleate salt 

A saturated solution of maleic acid in ether (20 mL) was added to a solution of 1-benzyl-4-(2-(4"- 
fluoroph e nyl)-2'-oxoethyl)piperidine (186 mg, 0.59 mmol) in ether (10 mL) with stirring. The wh.te precipitate 
was filtered and washed with copious amounts of ether. Drying in vacuo afforded a white powder (284 mg)- 
•mp 106-108' C; 1 H-NMR:1 2.2-1 2.0(m,1 H), 8.0(dd,2H,J = 8,6), 7.5-7.35(m,5H), 7.15(t,2H,J = 8), 6.4(s,2H) A2- 
(s,2H). 3.65-3.4(m,2H), 2.95(d,2H,J = 6), 2.9-2.7(m,2H), 2.4-1 .6(m,4H); Anal.:Calcd for C 20 H 22 FNO«C + H4O. 
0.25^0:0,66.73, H.6.18, N.3.24; Found:C,66.50, H.5.97, N.3.10. 

Examples 135 to 138 

Examples 135 to 138 were or could be prepared using the method described for Example 134 
employing the appropriate acid and the appropriate solvent. 
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Table 6 




Example 


Rl 


R2 


HX 


134 


4-F 


H 


Maleate < a ) 


135 


H 


H 


Maleate 


136 


4-CH30 


H 


Maleate 


137 


4-N02 


H 


Maleate 


138 


4-CF3 


H 


Maleate 



NOTES: 

(a) Contained 0,25 H20, mp 106-108°C* 

Examples 139 to 147 

Examples 139 to 147 were or could be prepared by the procedure described for Example 1 using the 
appropriate arylmethyl magnesium halide and a 4-formyM-aralkyl-piperidine. 
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Table 9 



70 



15 



20 



25 



Example 



139 

140 

141 

142 

143 

144 

145 

146 

147 




Rl 



4-F 

4-F 

4-F 

4-F 

4-F 

4-F 

4-F 

4-F 

4-F 



Ar 



4-pyridyl 

3- pyridyl 
2-pyridyl 
2-pyrimidyl 

4- pyrimidyl 
2-quinolinyl 
4-quinolinyl 
2-naphthyl 
1-naphthyl 



30 



Examples 148 to 156 

Examples 148 to 156 were or could be prepared via the procedure described for Example 43 using the 
appropriate 1-aralkyl-4-arylhydroxyethyl piperidine. 
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Table 10 




Example Rl Ar 



148 


4-F 


4-pyridyl 


149 


4-F 


3-pyridyl 


150 


4-F 


2-pyridyl 


151 


4-F 


2-pyrimidyl 


152 


4-F 


4-pyrimidyl 


153 


4-F 


2-quinolinyl 


154 


4-F 


4-quinolinyl 


155 


4-F 


2-naphthyl 


156 


4-F 


1-naphthyl 



Examples 1 57 to 1 65 

Examples 157 to 165 were or could be prepared via the procedure described for Example 73 using the 
appropriate aryl magnesium halide or aryl lithium and a 1-aralkyl-4-formyImethyl piperidine. 
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10 



Example 



157 


4-F 


4-pyridyl 


158 


4-F 


3-pyridyl 


159 


4-F 


2-pyridyl 


160 


4-F 


2-pyrimidyl 


161 


4-F 


4-pyrimidyl 


162 


4-F 


2-quinolinyl 


163 


4-F 


4-quinolinyl 


164 


4-F 


2-naphthyl 


165 


4-F 


1-naphthyl 



30 

Examples 166 to 174 

Examples 166 to 174 were or could be prepared via the procedure described for Example 109 using the 
appropriate 1 -aralkyl-4-(2'-ary l-2'-hydroxyethyl)pipendine. 
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Example 


Rl 


Ar 


166 


4-F 


4-pyridyl 


167 


4-F 


3-pyridyl 


168 


4-F 


2-pyridyl 


169 


4-F 


2-pyrimidyl 


170 


4-F 


4-pyrimidyl 


171 


4-F 


2-quinolinyl 


172 


4-F 


4-quinolinyl 


173 


4-F 


2-naphthyl 


174 


4-F 


1-naphthyl 



30 



Example 175 

r^thvl 3.f4--FluorophenylH-oxo-4 -(1 ".b9n Z vlpiperidine)butyrate 

35 A solution of ^^^^^^J^ iL m ;l in A STS 

Lotion mixture was stirred for 1.5 hours. MefcyT bjomoacetate (0.16 mL 1J mmo ^ 
reaction mixture was warmed gradually to amb.ent temperatu e ove 16 h ° urs njc , were 

40 poured onto brine, mixed, and extracted three ^^^^^^^ (ethyi acetate) 
P dried over magnesium sulfate, filtere . and 3.62(s,3H). 3.45( S .2H) 

9 3 78(dTl^^ 

for C 22 H 26 FN03:383.1897; Found: 383,1907. 

45 

Example 176 

m^i 3 -/4--Fluoro P henvlH-oxo-4- H"-ben Z ylpiperidino)butyrate. maleate salt 

50 A saturated so,ution of maieic acid in ether (10 mL) ^^^^^^J^^ 
175 in ether (10 mL). The precipitate «as Altered and washed w* e^h er. Dry "9 ^ 
powder:mp 119-121" C; AnaLCalcd for C 23 H 2I; FN03-C*H*0*.C,64.92, M.b.uo, 
H.6.02. N.2.66. 

55 Example 177 

^ i d-.Fi, l nr Q Dhenvl>2-(1"-ben 2 yl-4"-piperidino)propane nitrite 
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A solution of di-isopropylamine (0.56 g, 0.77 mL, 5.5 mmol) in anhydrous tetrahydrofuran (10 mL) was 
cooled to 0*C with stirring under a nitrogen atmosphere. A solution of n-butyl lithium in hexanes (2.5 H.2.2 
mL, 5.5 mmol) was added dropwise, then the reaction mixture was stirred for 15 minutes, then cooled to 
-78* C. A solution of 1-benzylpiperidine-4-acetonitrile (1.07 g, 1.05 mL, 5 mmol) in anhydrous 
tetrahydrofuran (5 mL) was added dropwise and then the reaction mixture was stirred for 1 hour. A solution 
of 4-fluorobenzylbromide (0.95 g, 0.62 mL, 5 mmol) in dry tetrahydrofuran (5 mL) was added dropwise. The 
reaction mixture was then warmed gradually to room temperature over 39 hours, poured onto water, mixed 
and extracted three times with ethyl acetate. The combined organic layers were dried over magnesium 
sulfate, filtered and concentrated in vacuo . Column chromatography (ethyl acetate) gave a yellow oil (R f = 
0.41, 1.38 g): 1 H-NMR:7.4-6.9(m I 9H) l "T5Ts l 2H) I 3.05-2.55(m,5H), 2.05-1 .5(m,7H); IR:3065(w), 3022(s), 2942- 
(s), 2854(w), 2241 (m). 1803(3), 151 1(s), 1496(m), 1468(m), 1451 (s), 1419(s); MS:322. 

The product was converted to its hydrochloride salt by dissolving and bubbling hydrogen chloride gas 
through the solution. The precipitate was filtered and washed with ether. Drying in vacuo gave a white solid 
(1 19 g):mp >250*C; 1 H-NMR (DMSO-d 5 ): 7.7-7.0(m,9H), 4.25(d,1H,J = 2), 3.50-3.05<m,5H), 3.0-2.7(m,3H), 
2.2-1 .6(m,4H); AnaLCalcd for C21H23FN2-HCI-O.2H2O: C.69.58, H.6.79, H.7,73; Found: C.69.51, H.6.66, 
N.7.57. 



Example 178 

20 3-(4 , -Fluorophenyl)-2-(1 l '-benzyl-4"-piperidino) propaneamide 

The product of Example 177 (1.0 g, 3.1 mmol) was mixed with a 6 N sodium hydroxide solution (20 mL) 
and ethanol (20 mL). The mixture was stirred at reflux temperature for 18 hours, then it was cooled to 
ambient temperature and acidified with a 2 N hydrochloric acid solution. The mixture was extracted three 
25 times with ethyl acetate and the combined organic layers were dried over magnesium sulfate, then filtered 
and concentrated in vacuo to yield a white powder (643 mg):mp 128-130° C; 'H-NMR: 7.4-7.3(m.5H), 7.2- 
7.1(m,2H), 7.0-6.9(m 1 2H)^.35 (br s, 1H), 5.05(br s, 1 H), 3.5(s,2H), 3.0-2.7(m, 4H), 2.2-1 .25(m,9H); MS:340; 
AnaLCalcd for C21 H 2S FN20-0.25H 2 0:C,73.12, H.7.45, N.8.12; Found: C.72.85, H.7.26, N.7.97. 

30 Examples 179 to 185 

Examples 179 to 185 were or could be prepared by a combination of the procedures described above. 
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Ex. 


Rl 


CR2R3 


CR4R5 


K6 


oall 


mp (°C) 


175 


4-F 


C{H) (CH2C02Me) 


C(O) 


H 






176 


4-F 


C(H) (CH2C02Me) 


C(O) 


H 


Maleate 


119-121 


177 


4-F 


CH2 


C(H) CCN) 


H 


HC1 


>250 


178 


4-F 


CH2 


C(H) (CONH2) 


H 




128-130 


179 


4-F 


CH2C (0) 


CH2 


H 


Maleate 


109-111 


180 


4-F 


CH2 


C(H) (C02H) 


H 






181 


4-F 


C{CH3) 


C-0 


H 






182 


4-F 


CH2 


C(SC6H5) 


H 






183 


4-F 


CH2 


CSO2C6H5 


H 






184 


4-F 


CH2 


C(S02CH3) 


H 






185 


4-F 


CH2 


C(CONMe2) 


H 







Example 186 

•I ■( 4 l .pyridylmethyl)-4-(2"-(4"'-Fluorophenyl)-1"-oxoethyl)pipericiine, maleate salt 

A mixture of 4-(2W4 , Mluorophenyl)-1'-oxoethyl)piperidine (0.4 g, 1.8 mmol), 4-picolyl chloride hy- 
drochloride (0.33 g, 2 mmol), triethylamine (1.0 g, 1.4 mU 10 mmol) and anhydrous tetrahydrofuran (10 mL) 
was stirred at reflux temperature for 20 h. The reaction mixture was cooled to room temperature, poured 
onto a 2N NaOH solution, mixed and extracted three times with ethyl acetate. The combined organic layers 
were dried over anhydrous magnesium sulfate and filtered. Solvent was ™^Jp.^*^™$ 
(216 ma)- 'H-NMR (CDCI3, 200 MHz): 8.5(d.2H,J = 6). 7.4-6.95(m,6H), 3.75(s,2H). 3.5(s,2H). 2.95-2.80(m,2H), 
2.55-2.4(m.1H,2.15-1.6(m,8H); HRMS: Calcd for C, 9 H 2 ,FN 2 0:312.1638; Found:312.1642. (See Example 

148) The oil was dissolved in ether and the solution was treated with excess amount of a saturated solution 
of maleic acid in ether. An oily residue precipitated. Reorganization from acetone ;^ c ° h Q e . x f e ;?f f °" 
and drying in vacuo afforded the title compound, a tan solid (206 mg); mp 108-109 C ; Calcd for 
C,3H 21 FN 2 O-2C7h7O4'0.75H 2 O: C.58.11, H.5.50, N.5.02; Found: C57.82.57.76, H.5.34,5.24. N.4.49.4.53. 

Example 187 

1 -Phenethyl-4-(2'-(4"-fluorophenyl)-2 , -oxoethyl)piperidine 

A mixture of 4-(2'-(4"-fluorophenyl)-2 , -oxoethyl)pyridine (1.0 g. 4.65 mmol) and phenethylbromide (8.6 
q 63 mL 46.5 mmol) was stirred at reflux temperature for 1.5 h. The reaction mixture was poured onto 
ether and mixed. The precipitate was filtered and washed with ether. The solid was dissolved hn ethano 
(100 mL) This solution was added to a suspension of Pt-black (prepared by hydrogenat.on of Pt0 2 (0.1 g)) 
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in ethanol (100 mL). hvriroaen atmosphere (pressure £ 20 psi) until 

Example 187 (Table 14). 



15 




20 



mp (°C) 

25 Ti«. NQ*. A - 

73-74 

96-98 <a) 
44.45(b) 

30 . ~ 1 2-naohthvl 83-84 < c > 

92.93(d) 

8B-90 (e) 

35 10 , 4 _ F 1 4-FC 6 H4 67-68 « £ > 

57-58 ( 9> 



40 



fix, NQ- 


X 






187 


4-F 


2 


C6H4 


186 


4-F 


2 


4-FC6H4 


189 


4-F 


2 


4-CF 3 C 6 H 4 


190 


4-F 


1 


2-naphthyl 


191 


4-F 


2 


4-CH3OC6H4 


192 


4-F 


2 


4-CIC6H4 


193 


4-F 


1 


4-FC6H4 


194 


4-F 


1 


4-CF3C6H4 


Notes 


*r*r Tahl^ 1.4: 




(a) 


Anal . : 


Calcd for C21H23F2NO: 
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F, 10.66. 
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(b) Anal.rCalcd for C22H23F4NO: C, 67.16, H,5.89, 
N,3.56, F, 19.32; Found: C, 67.07, H,6.13, N,3.44, 
F, 19,03 

(c) Anal.rCalcd for C24H24FNOO . 25H20: 0,78.60/ 
H,6.73, N,3.82, F,5.18; Found: C, 78 . 06, 78 . 19, 
H, 6.59, 6.73, N, 3.82,3.76, F,5.02. 

(d) Anal.rCalcd for C22H26FNO2*0 . 25H 2 0: 0,73.50, 

H,7.29, N f 3.89, F,5.29; Found: 0,73.59,73.63, 
H, 7 .26,7.22, N, 3. 65,3. 64, F,4.89. 

(e) Anal.rCalcd for C21H23CIFNO: C, 70.89, H,6.44, 
N,3.89, F,5.28, Cl,9.85; Found: C,69.94, H,6.44, 
N,3.63, F,4.99, 01,9.68. 

(f) Anal.rCalcd for C20H21F2NO: C,72.93, H, 6.43, 
N,4.25, F, 11.54; Found: 0,72.90, H,6.17, N,3.80, 
F f 11.34. 

(g) Anal.rCalcd for C21H21F4NO: 0,66.48, H,5.58, 
N,3.69, F,20.03; Found: 0,65.86, H,5.30, N,3.52, 
F, 19.26. 

Example 195 

1» Benzyl-4-(2'-(2 l, -naphthyl)-2 , -hydroxyethyl)piperidine 

According to the procedure described for Example 73C, 2-bromonaphthalene (3.8 g, 18.4 mmol), 
magnesium (0.45 g, 18.4 mmol) and 1-benzyl-4-formylmethyipiperidine (1.0 g, 4.6 mmol) were reacted to 
give the title compound, a solid (0.75 g), after chromatography (ethyl acetate, R, = 0.28): mp 33-35° C; 
Anal.rCalcd for C 2 *H 2 7NO # 0.5H 2 0: C.81.31, H,7.96, N,3.95; Found: 0,81.66,81.82, H,7.78,7.84, N.3.45,3.46. 

Example 196 

l-BenzyK^'^^'-furyQ-^-hydroxyethyQpiperidine 

A solution of furan (0.68 g, 10 mmol) in anhydrous tetrahydrofuran (10 mL) was cooled to 0*C with 
stirring under a nitrogen atmosphere. A solution of n-butyl lithium (2.1 M in hexanes, 4.8 mL, 10 mmol) was 
added dropwise via syringe. The reaction mixture was stirred for 30 min. at 0°C. A solution of 1-benzyl-4- 
formylmethylpiperidine (2.0 g, 9.2 mmol) in anhydrous tetrahydrofuran (5 mL) was added dropwise. The 
reaction mixture was warmed to ambient temperature overnight, poured onto a saturated ammonium 
chloride solution and extracted three times with ether. The combined organic layers were dried over 
anhydrous magnesium sulfate and filtered. Solvent was removed in vacuo . Column chromatography 
(chloroform:methanol: 9:1) of the residue gave the title compound, a solid (0.92 g): mp 118-119° C; 'H-NMR 
(CDCI3. 300 MHz): 7.4-7.2(m,6H), 6.3(d,2H,J =8), 4.8(01,1 H) ( 3.5(s,2H), 2.8(br d,2H,J = 7), 2.0-1 .2(m,1 OH); 
Anal.:Calcd for CsHzaNCVO^SHaO: C,74.58, H.8.17, N.4.83; Found: C.74.91 ,74.92, H,8.17,8.13, 
N,4.61 ,4.58. 

Example 197 

1 -Benzyl-4»(2'-(2"-thienyl)-2 f -hydroxyethyl)pipehdine 
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According to the procedure described for Example 196, thiophene (0.84 g, 10 mmol), n-butyl lithium 
(21 m in hexanes 4.8 mL, 10 mmol) and 1-benzyl-4-formylmethyl piperidine (2.0 g, 9.2 mmol) were reacted 
to give the titl compound, a solid (2.05 g) after chromatography (chloroform-methanol (9:1)): mp 118- 
120" C; AnaLCalcd for Ci 8 H 2 3NOS-0.25H 2 O: C.70.66. H.7.74, N.4.58, S.10.48; Found: C.71 .12,71 .09, 
H,7.65,7.73, N.4.65,4.65, S,10.02,9.99. 

Example 198 

1-Benzyl-4-(2'-(4"-hydroxyphenyl)-2'-oxoethyl)piperidine 

A mixture of i-benzyl-4-(2 , -(4"-t-butyldimethylsilyloxyphenyl)-2 , -oxoethyl)piperidine (Example 75, 1.21 
g 2 86 mmol) a solution of tetra-n-butylammonium fluoride (1.0 M in tetrahydrofuran, 5.7 mL, 5.7 mmol) 
and tetrahydrofuran (10 mL) were stirred at ambient temperature under a nitrogen atmosphere overnight 
The reaction mixture was poured onto water and extracted three times with ethyl acetate. The combined 
organic layers were dried over anhydrous magnesium sulfate, filtered and concentrated in vacuo. The 
residue was triturated with ethyl acetate and filtered. Drying in vacuo gave the title compound (238 mg): mp 
197-198* C- 'H-NMR (CDCb, 300 MHz): 7.8(d,2H,J = 8), 7.4-6.8(m,7H), 3.5(s,2H), 3.2-3.0(br S,4H), 3.0-2.8- 
(dd,4H,J = l'o,7), 2.5(s,1H), 2.1-1 .2<m,4H); AnaLCalcd for C20H23NO2 '0.25H 2 O: C.76.53, H.7.55, N.4.40; 
Found: C.76.63,76.54, H.7.47,7.31, N.4.23,4.26. 

Example 199 

1-Be nzyl-4-(2'-(4"-hydroxymethylphenyl)-2'-oxoethyl)piperidine 

Following the procedure described for Example 198, i-benzyl-4-(2'-(4"-t-butyldimethylsilyloxyphenyl- 
methyl)-2'-oxoethyl)piperidine (Example 118, 177 mg, 0.4 mmol) was converted to the title compound, 
which was purified by trituration with ether and dried in vacuo (45 mg): mp 154-155 C; Anal.:Calcd tor 
C2iH2 5 NO2-0.5H 2 O: C.75.87, H.7.88, N.4.21; Found: C,75.94,75.79, H,7.74,7.80, N.3.85,4.09. 

30 Examples 200 and 201 

1-Benzyl-4-(2'-(4"-methylsulfonylphenyl)-2'-oxoethyl)piperidine (Example 200) and 1-Benzyl-4-(2 l -(4 1 '- 
methylsulfinylphenyl)-2'-oxoethyl)piperidine (Example 201) 

35 A mixture of 1 -benzyl-4-(2 , -(4"-methylthiophenyl)-2 , -oxoethy l)piperidine (Example 50. 2.1 8 g, 6.4 mmol). 
sodium periodate (13.7 g, 64.2 mmol). 32.5 mL methanol and 32.5 mL water was stirred at room 
temperature overnight. The mixture was diluted tenfold with water, basified with a 1.0 N NaOH solution and 
extracted three times with ether. The combined organic layers were dried over anhydrous magnesium 
sulfate and filtered. Solvent was removed in vacuo. Column chromatography (chloroform-methanol (9:1)) 

40 gave the title suifone (Example 200, leslngT^ = 0.63): mp 135-137 C; MS: 371; AnaLCalcd for 
C 2 ,H 25 N03S: C.67.90, H.6.78, N.3.77. S.8.63; Found: C.67.88, H.6.74, N.3.69, S.8.63. 

Further eiution gave the title sulfoxide (Example 201. 690 mg, R, = 0.5): mp 135-136 C; MS: 355, 
Anal.:Calcd for C2 1 H a5 NO2S-0.25H 2 O: C.70.06. H.7.14, N.3.89, S.8.91; Found: C.70.1 4,70.32, H.6.89,6.94, 
N,3.70,3.66, S.8.89. 
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Example 202 
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1-Benzyl-4-(2'-(2"-naphthyl)-2'-oxoethyl)piperidine 

Following the procedure described for Example 109. l-benzyl-4-(2S2"-na P hthyl)-2'-hydroxyethyl). 
piperidine (0.5 g, 1 .45 mmol) was converted to the title compound (230 mg): mp 118-119 C; AnaLCalcd for 
C24H25NO: C.83.93, H.7.34, N.4.08; Found: C.83.67. H.7.19. N.4.02. 

Example 203 

1 -Benzyl-4-(2'-(6"-fluoroquinol-2"-yl)-1-hydroxyethyl)piperidine, hydrochloride salt 



A solution of di-isopropylamine (0.55 g. 5.5 mmol) in anhydrous tetrahydrofuran (5 mL) was cooled to 
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O'C with stirring. A solution of n-butyl lithium (2.5 M in hexanes, 2 mL, 5 mmol) was added dropw.se. The 
solution was stirred at O'C for 15 min. A solution of 6-fluoroquinaldine (0.81 g, ^5 mmoO .n anhydrous 
tetrahydrofuran (5 mL) was added dropwise. The reaction mixture was stirred at 0 C or 30 mm., then a 
solution of l-benzy.-4-formylpiperidine (1.0 g, 4.9 mmol) in anhydrous tetrahydrofuran (5 mL) 
Tetramethylethylenediamine (0.58 g, 5 mmol) was added. The reaction nmxture was warned gradually to 
room temperature over 24 h, poured onto water and extracted three times with ethyl acetate. The combined 
organic layers were dried over magnesium sulfate and filtered. Solvent was removed in vacuo to give a 
liquid. Column chromatography (chloroform:methanol::9:1) gave 1 .berBy^^ff'-flu^uinohn-^ :-1 - 
hydroxyethyl)pi P eridine (591 mg): 1 H-NMR (CDCI 3 , 200 MHz): 8.1-7 .9<m 2H) 7-55-7.25(m,8Hy 5.65-54- 
(m,1H), 4.05-3.95(m.1H), 3.5(s,2H), 3.25-2.9(m,4H). 2.1-1.45(m,7H); HRMS:Calcd for C^H.s FN 2 0:361. 1951. 

F ° U Thfp 4 roduct was dissolved in ether (10 mL) and treated with a solution of HCI in ether (1.0 M 10 mL) 
The precipitate was filtered and washed with ether. Drying in vacuo afforded the title cornpc wnd. ( a ^sc did 
(377 mg) mp 205-207-C; Anal.:Calcd for C 2 3H 2S FN 2 0'2HCI-2H 2 0: C.58.53, H.6.60, N.5.92. Cl.14.97; 
Found: C.58.53,58.38, H,6.23,6.24, N.6.23,6.24, N.5.74,5.84, CI.1 5.1 1,15.21. 

Example 204 

1 -Benzyl-4-(2'-(4"-pyridyl)-1 '-hydroxyethy Qpiperidine 

Following the procedure described for Example 203, 4-picoline (0.93 g, 10 mmol) / a s inverted to the 
title compound, an oil: 'H-NMR (CDCI3, 200 MHz): 8.5(d,2H, J-8). ^^^^^^ 
(m,1H), 3.5 (s,2H), 3.1-2.8(m.3H), 2.6(dd,1H,J = 8,6), 2.0-1.25 (m, 7H); HRMS:Calcd for 
Ci 9 H 2 *N 2 0:296.1888; Found:296.1891 . 
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C6H5 


CH2 


C(H) (OH) 



Example 205 

1 .(4'.p vridylmethyl)-4-(2"-4'"-fluorophenyl)-1"-oxoethyl)piperidine, dimaleate salt 

Following the procedure for Example 134, the product of Example 148 was treate d with matefc «*J in 
ether to give the title compound: mp 108-109' C: Anal.:Calcd. for C, 9 H 21 FN 2 O-2C*H*CV0.75 H 2 0. 
C58.11, H.5.50, N.5.02; Found: C.57.82,57.76, H.5.34,5.24, N.4.49,4.53. 

UTILITIES SECTION 

The compounds of this invention and their pharmaceutical^ acceptable salts possess psychotropic 
properties, particularly antipsychotic activity of good duration with selective sigma receptor antagonist 
activities whSe lacking the typical movement disorder side-effects of standard dopamme receptor antagonist 
antipsychotic agents. These compounds may also be useful as antidotes for certain psychotom.mefc 
agents such as phencyclidine (POP), and as antidyskinetic agents. 

IN VITRO 
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Sigma Receptor Binding Assay 

Male Hartley guinea pigs (250-300 g, Charles River) were sacrificed by decapitation. Brain membranes 
were P %arVd bVthe method of Tarn (Proc. Natl. Acad. Sci. USA 80: 6703-6707^ 1983). Whole bra-ns were 
s homogeLd (20 seconds) in 10 vol (wWol) of ice-cold 0.34 M sucrose with a Bnnkmann * 
8). The homogenate was centrifuged at 920 x g for 10 minutes. The supernatant was canMuQedtf 47J0O x 
a for 20 minutes. The resulting membrane pellet was resuspended .n 10 vol (or.gmal wt/vol) of 50 mM Tris 
HCI ( P H 7.4) and incubated at 37* C for 45 minutes to degrade and dissociate bound endogenous l.gands 
The membranes were then centrifuged at 47,000 x g for 20 minutes and resuspended .n 50 mM Tris HCI 

w (50 mL ^^j^ ^ ^ membranQ preparation were incubated with unlabeled drugs, 1 nM ( + H 3 H]SKF 
10 047 in 50 mM Tris HCI pH 7.4, in a final volume of 1 mL. Nonspecific binding was measured m the 
p^nce of 10 ") SKf'oW. The apparent dissociation constant (Kd) for ( + H?H]8KF 10,047 * 50 
nM After 45 minutes of incubation at room temperature, samples were filtered rapidly through Whatman 

75 6F/C glass filters under negative pressure, and washed 3 times with ice-cold Tr.s buffer (5 mL). 

ICsos were calculated from log-logit plots. Apparent Ki's were calculated from the equation, K. = IC 50 /[1 
+ (L/Kd)] (4), where L is the concentration of radioligand and Kd is its dissociation constant. Data are shown 
in Table I. 

20 Dopamine Receptor Binding 

Membranes were prepared from guinea pig striatum by the method described for sigma receptor 
binding. The membranes were then resuspended in 50 mM Tris HCI (9 mL per brain). 

0.5 mL aliquots of the membrane preparation were incubated with unlabeled drugs, and 0^5 nM [ H]- 
25 spiperone in a final volume of 1 mL containing 50 mM Tris HCI, 120 mM NaCI and 1 mM MgCI, (pH I 7.7) 
Nonspecific binding was measured in the presence of 100 nM {+ )-butac.amol. After — o 
incubation at 37* C, samples were filtered rapidly through Whatman GF/C glass filters under negative 
pressure, and washed three times with ice-cold binding buffer (5 mL). 

ICsos were calculated from log-logit plots. Apparent Ki's were calculated from the equation Ki = IC 50 [1 + 
30 (L/K d )] (4), where L is the concentration of radioligand and K< is its dissociation constant. Data are shown in 

^The data in Table I indicate that haloperidol, a typical antipsychotic drug, has potent binding affinity for 
both the sigma and dopamine receptors. This binding profile of haloperidol reflects the therapeutic activity 
as well as the motor side effects caused by antagonism of the dopamine receptors. In contrast the 
35 examples of this invention shown in Table I indicate potent and selective binding affinity for sigma receptors 
without binding to the dopamine receptors or only have weak binding for the dopamine receptors. Therefore 
these compounds are not expected to produce the extrapyramidal symptoms that are typical of that 
produced by haloperidol and other typical antipsychotics that are dopamine receptor antagonists. 

40 IN VIVO 

Isolation-Induced Aggression in Mice 

This is a modification of the method of Yen et al. (Arch. Int. Pharmacodyn 123: 179-185 1959) and 
4S Jannsen et ai. (J. Pharmacol. Exp. Ther. 129: 471-475, 1960). Male Balb/c mice (Charles 

After 2 weeks of isolation in plastic cages (11.5 x 5.75 x 6 in) the mice were selected for aggress on by 
placing a normal group-housed mouse in the cage with the isolate for a maximum of 3 minutes. Isolated 
mice failing to consistently attack an intruder were eliminated from the colony. 

Drug testing was carried out by treating the isolated mice with test drugs or standards. F.fteen minutes 
so after dosing with test drugs by the oral route, one isolated mouse was removed from its home cage , and 
placed in the home cage of another isolate. Scoring was a yes or no response for each pair. A maximum o 
3 minutes was allowed for an attack and tne pair was separated immed,atel y upon « 
home cage and intruder mice was randomized for each test. M.ce were treated and tested twice a week 
with at least a 2 day washout period between treatments. 
55 As shown in Table il, haloperidol and Examples 104. 134 and 205 all have potent act.vit.es .n .nhibrting 
the isolation-induced aggressive behavior indicating psychotropic activities. 

( + )-N-Allylnormetazocine-lnduced Turning Behavior in Rats 
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Male Sprague-Dawley rats (CDICR, Charles River), weighing 190-290 g. were used for surgery. >" order 
to spare noradrenergic neurons, rats were injected with 25 mg/kg ,m.pram.ne i.p. 30 minutes before 
irqer The r ats were anesthetized with a 1:1.2 ratio mixture of Xylazine:Ketamine g.ven 0.1 mUlOO g 
bodv weighHm A Ringers-Wydaze (100:0.01) solution was given to prevent dehydrabon. Dopamine was 

s dXdt the right striatum by injecting the neurotoxin 6-hydroxydopamine (6-OHDA) into the substantia 
S of the right cerebral hemisphere. Five mg of 6-OHDA was dissolved in 5 mL of a 0.04% ascorbic acid 
solution which had been deoxygenated with nitrogen. Five „L of the 6-OHDA solution was in.ected ,nto the 
sub antia nigra through a 26 gauge needle over a five minute period. Stereotaxic injection coordinates were 
* pelt rior to bregma, 2.? mm right of the midsagitta. suture, and -8.6 mm below the *uH surface 

,o with *e incisor bar set at + 5.0 mm. Following surgery they were given 10 days to recover white housed 
Tour Per cage (45.0 L x 20.0 H x 26.0 W) with ALPHA-dri bedding and ad lib access to Pro-Lab rodent chow 
and denized water. Following recovery, the wood clips were removed, the rats were indi vidua.! y _housed in 
susoended cages and they were placed on a restricted diet so that their we.ght did not exceed 375 g. At all 
ZTSS were housed in the animal care faci.rty under a 12-12 hour light/dark cycle (light on at 6:00 h. 

" m StS^td direction were determined with Coulbourn Instruments Rotometry Monitors. Clockwise 
and counter clockwise rotations were recorded at 30 and 60 minute intervals. The rats were e^ed for 
correct lesion location by testing for rotational activity induced by s.c. injections of 3.0 mgftg D- 
X^Su!, and 4.0 mg;kg 9 ( + J-N-allylnormetazocine, respectively. These drugs were adm.n^ter^d 

20 in the following sequence: Amphetamine was given 30 second before testing. Seven days later the rats 
were InTJcZwithl^-N-allylnormetazocine 30 seconds before testing. Only those rats w,th an ipsilateral 
rotation rate of 2.5 turns per minute or higher were used in subsequent tests. 

or test drugs were administered either oraily (p.o.) or subcutaneously (s.c.) 20 minutes before 
testing. ( + )-N-allylnormetazocine (4.0 mg/kg) was given s.c. immediately before testing. 

25 The data were analyzed with an analysis of variance statistical test and ind.v.dual com pan sons of each 
dose of test drug to control were made with Dunnett's multiple range test. The EDso was calculated w.th a 

test using percent of control values. As shown in Table III bat 
Example 134 potently antagonized the sigma hallucinogen 

model. The hallucinogen PCP also has significant affinity for the sigma receptor (Tarn, Eur. Pharmacol. 
30 109:33-41 (1985)). 
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Tn Vitro 
Receptor Binding Affinities 



Example Siama Dopamine (p-2) 

Haloperidol +++ +++ 

177 +++ + 

104 +++ 

68 +++ 

38 +++ 

134 +++ 

17 9 +++ 

205 +++ 

203 ++ 
5 

10 +++ 

80 +++ 

106 +++ 

108 +++ 

133 +++ 

113 +++ 

116 +++ 

198 +++ 
89 ++ 
76 +++ 

195 +++ 

112 +++ 

117 +++ 

202 +++ + • 

199 ++ 
42 +++ 
72 +++ 

187 +++ ++ 

188 +++ ++ 
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Table I (continued). 



Example Sigma POPflfflinS (P~2) 

189 ++'+ N ' T ' 

190 +++ + 

191 +++ N.T. 

192 +++ N.T. 

193 +++ 

194 +++ + 

196 +++ N- T - 

197 +++ N.T. 



,T. = Not Tested 



Table II 
Tn Vivo 



Example 
Haloperidol 
104 
134 
205 



Inhibition of 
Isolation - 
induced 

finefrsssion 

+++ 

+ 
+++ 

+ 
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Table III 

In Vivo 

5 

Inhibition of 
(+) -N-Allylnor- 
metazocine 

70 

Example Induced Turning 

Haloperidol +++ 
134 +++ 

75 

DOSAGE FORMS 

20 Daily dosage ranges from 1 mg to 2000 mg. Dosage forms (compositions) suitable for administration 
ordinarily will contain 0.5-95% by weight of the active ingredient based on the total weight of the 
composition. 

The active ingredient can be administered orally in solid dosage forms, such as capsules, tablets, and 
powders, or in liquid dosage forms, such as elixirs, syrups, and suspensions; it can also be administered 
25 parenterally in sterile liquid dosage forms. 

Gelatin capsules contain the active ingredient and powdered carriers, such as lactose, sucrose, 
mannitol, starch, cellulose derivatives, magnesium stearate, stearic acid, and the like. Similar diluents can 
be used to make compressed tablets. Both tablets and capsules can be manufactured as sustained release 
products to provide for continuous release of medication over a period of hours. Compressed tablets can be 
30 sugar coated or film coated to mask any unpleasant taste and protect the tablet from the atmosphere, or 
enteric-coated for selective disintegration in the gastrointestinal tract. 

Liquid dosage forms for oral administration can contain coloring and flavoring to increase patient 
acceptance. 

In general, water, a suitable oil, saline, aqueous dextrose (glucose), and related sugar solutions and 
35 glycols such as propylene glycol or polyethylene glycols are suitable carriers for parenteral solutions. 
Solutions for parenteral administration preferably contain a water soluble salt of the active ingredient, 
suitable stabilizing agents, and if necessary, buffer substances. Antioxidizing agents such as sodium 
bisulfite, sodium sulfite, or ascorbic acid, either alone or combined, are suitable stabilizing agents. Also 
used are citric acid and its salts and sodium EDTA. In addition, parenteral solutions can contain 
40 preservatives, such as benzalkonium chloride, methyl or propylparaben, and chlorobutanol. 

Suitable pharmaceutical carriers are described in Remington's Pharmaceutical Sciences , A. Osol, 17th 
Edition (1985) a standard reference text in this field. 

Claims 

45 

1. A compound of the formula: 



50 AKCR^dmPW^n— ^ ^(CHripAl* 

(I) 

55 

or a pharmaceutical^ acceptable salt thereof wh rein: 

R, and R3 independently are H, alky I of 1-3 carbon atoms, NR 5 Rg, OH, alkoxy of 1-3 

carbon atoms, CO2H, carboalkoxy of 2-6 carbon atoms, halogen, CN, aryl. 
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CONR 7 R 8 , S(0) q R 9 (q = 0-2) or Ar"; 
R 2 and R* independently ar H ( alkyl or 1 to 3 carbon atoms; 

CR1 R2 or CR3R4 may be C = 0 provided that both cannot be C = 0; 

Ar, Ar' and Ar" independently are phenyl optionally substituted with 1-5 substituents indepen- 

5 dently selected from the group consisting of: 

H, halogen, OH, alkoxy of 1-3 carbon atoms, NR10R11, SH, S(0) t Ri2 (t = 0-2), 
haloalkyl of 1-3 carbon atoms and 1-7 halogen atoms, alkyl of 1-3 carbon 
atoms, C0 2 H, carboalkoxy of 2-6 carbon atoms, CCfeNRiaRu, CN, N0 2 , 
SO2NH2 or SO3H, 

10 or 

Ar, Ar* and Ar" independently are naphthyl, pyridyl, pyrimidyl, quinolinyl, isoquinolinyl, indolyl 
or indazolyl each optionally substituted by H, halogen or alkyl of 1 to 3 
carbons; 

r 5 to Ru independently are H or alkyl of 1-3 carbon atoms; 

rs m and n independently are 1-5; and 

p is 1-2, provided that except as noted above, al! other positions on the 

piperidine ring are substituted by H. 

2. A compound of Claim 1 wherein m plus n is 2 or 3. 

20 

3. A compound of Claim 1 wherein p is 1-2. 

4. A compound of Claim 1 wherein Ar and Ar' independently are phenyl optionally substituted with 1-3 
substituents selected from the group consisting of: 

25 H, halogen, OH, alkoxy of 1-3 carbon atoms, NR10R11, SH, S(0),Ri 2 (t = 0-2), haloalkyl of 1-3 

carbon atoms and 1-7 halogen atoms, alkyl of 1-3 carbon atoms, C0 2 H, carboalkoxy of 2-6 carbon 
atoms, CO2NR1 3R14., CN, N0 2l S0 2 NH 2 or S0 3 H, 

or Ar, Ar* and Ar" independently are naphthyl, pyridyl, pyrimidyl, quinolinyl or indolyl. 

30 5. A compound of Claim 1 wherein: 
m plus n is 2 or 3; 

p is 1-2; and 

ArandAr' independently are phenyl optionally substituted with 1-3 substituents selected 

from the group consisting of: 
35 H, halogen, OH, alkoxy of 1-3 carbon atoms, NR10R11, SH, S(0) t Ri2 (t = 0- 

2), haloalkyl of 1-3 carbon atoms and 1-7 halogen atoms, alkyl of 1-3 carbon 
atoms, C0 2 H, carboalkoxy of 2-6 carbon atoms, CO2NR13R1*, CN, N0 2) S0 2 NH 2 
or SO3H, 
or 

40 Ar, Ar 1 and Ar" independently are naphthyl, pyridyl, pyrimidyl, quinolinyl or indolyl. 

6. A compound of any one of claims 1 to 5 selected from i-Ben2yl-4-(2 , -(4"-fluorophenyl)-2 , -hydroxyethyl) 
piperidine, or the hydrochloride salt thereof; 

1-Benzyl-4-(2X4'Mluorophenyl)-2'-oxoethyl) piperidine, or the maleate salt thereof; 
45 i-Benzyi-4-(2 , -(4 ,, -fluorophenyl)-1'-oxoethyi)piperidine, or the maleate salt thereof; and 

1-(4 , -Pyridylmethyl)-4-(2'-4 ,, -fluorophenyl)-1 , -oxoethyl)piperidine l or the maleate salt thereof. 

7. A pharmaceutical composition comprising a pharmaceutical^ acceptable carrier and an effective 
amount of a compound of any one of Claims 1 to 6. 

50 

8. Use of a compound of any one of claims 1 to 6 for preparing a medicament for the treatment of 
physiologic or drug induced psychosis or dyskinesia in a mammal. 
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